Yellow or orange-to-brown pigmented, ovoid or rod-shaped, Gram-negative staining, aerobic strains PE 4-5 T and N5-10 m-1 were isolated from brackish water in Lake Peng Co and fresh to brackish water in Lake Namtso on the Tibetan Plateau, China. 
70 % with the type strains in the genus Blastomonas. Based on the variability of phylogenetic and phenotypic characteristics, the isolates should be classified as representatives of a novel species of the genus Blastomonas; the name Blastomonas aquatica sp. nov. is proposed. The type strain is PE 4-5 T (5JCM 30179 T 5CGMCC 1.12851 T ).
The genus Blastomonas, which belongs to the family Sphingomonadaceae, was established by Sly & Cahill (1997) with the description of one species: Blastomonas natatoria comb. nov., which was first isolated and described as Blastobacter natatorius sp. nov. (Sly, 1985) . This genus currently includes only two species; Blastomonas ursincola comb. nov. (Hiraishi et al., 2000) , the other species of the genus, was once classified as Erythromonas ursincola gen. nov., sp. nov. (Yurkov et al., 1997) . Strains of the genus are aerobic and catalase-positive, reproduce through asymmetrical division (budding), contain ubiquinone Q10 as the major respiratory quinone (Sly & Cahill, 1997) , contain puf genes (photosynthetic unit forming genes) and can produce bacteriochlorophyll a in aerobic conditions (Hiraishi et al., 2000; Yurkov et al., 1997) .
Strains PE 4-5 T and N5-10 m-1 were directly isolated from R2A agar medium (Reasoner & Geldreich, 1985) after 7 days of incubation at 25 uC. T was isolated from a surface water sample collected from brackish water in Lake Peng Co (90 u 589 210 N 31 u 309 20 E), 4522 m above sea level, with a salinity of 6.1 g l 21 , and N5-10 m-1 was isolated from a water sample collected at a depth of 10 m from fresh to brackish water in Lake Namtso (90 u 249 560 N 30 u 369 350 E), 4700 m above sea level, with a salinity of 0.173-1.732 g l 21 on the Tibetan Plateau, China. The isolates were purified by restreaking onto R2A agar at 25 u C. The pure strains were maintained on R2A slants at 4 u C and as glycerol suspensions (20 %, v/v) at 280 u C. The Gram reaction test was performed on cells grown in R2A medium at 25 u C for 36 h using the method described by Reasoner & Geldreich (1985) . Cell morphology was examined by transmission electron microscopy (JEM-1230; JEOL). The growth temperature range was tested by incubation at 0-40 u C in R2A broth with 5 u C increments. The salt requirement for growth was tested by growth in R2A broth with final NaCl concentrations of 0, 1, 2, 3, 4, 5, 6 % (w/v) at 25 u C, and the pH requirement was determined by adjusting the final pH of R2A broth to pH 4. 0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0 and 11 .0 with citrate phosphate buffer or Tris/HCl buffer (Breznak & Costilow, 1994) at 25 uC. Colonies of strain PE 4-5 T were yellow (colonies of N5-10 m-1 were dark orange to brown), 0.5-2 mm in diameter, circular, convex and opaque after growth on R2A agar plates at 25 u C for three days. Cells stained Gram-negative, were ovoid or rod-shaped with a single flagellum in the cell pole, 0.4 to 0.8 mm by 1 to 5 mm in size, and divided by asymmetrical division (budding) (Fig. S1 available in the online Supplementary Material). The temperature range for growth of the two strains was 5-30 uC (optimum 25 uC), the NaCl concentration range for growth was 0-5 % (w/v) (optimum 1 %) and the pH range for growth was pH 6.0-10.0 (pH 6.0-9.0 for N5-10 m-1) (optimum pH 8.0).
Catalase activity was determined from the formation of bubbles after adding a drop of 3 % H 2 O 2 solution to a fresh colony (Dong & Cai, 2001 ). Other physiological and Yurkov et al. (1997) . DData from Hiraishi et al. (2000) .
biochemical properties were further determined using API 20NE, API ZYM strips (bioMérieux) according to the manufacturer's instructions. Susceptibility to antibiotics was tested using the routine diffusion plate method (Dong & Cai, 2001 ). The isolate was positive for catalase activity, and negative for oxidase activity, urease, indole production, nitrate and nitrite reduction and hydrolysis of gelatin and arginine. A detailed comparison of the characteristics of PE 4-5 T , N5-10 m-1 and related type strains in genus Blastomonas is presented in Table 1 .
The 16S rRNA gene was amplified with universal bacterial primers 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-GGTTACCTTGTTACGACTT-39) (Embley, 1991) . The 16S rRNA gene sequences of strain PE 4-5 T and N5-10 m-1 were compared with those of related strains available on the EzTaxon server (http://www.ezbiocloud.net/eztaxon) and the LPSN website (http://www.bacterio.net/) to determine their approximate phylogenetic affiliation. Phylogenetic trees were reconstructed based on 16S rRNA gene sequences by using the neighbour-joining and (Fig. 1) . Phylogenetic analysis based on neighbour-joining and maximum-parsimony methods showed high coherence and stability (data not shown). The DNA-DNA relatedness between strain PE 4-5 T and N5-10 m-1 was 79.0±1.0 %, which is higher than the suggested threshold value (70 %) for bacterial species delineation (Wayne et al., 1987) ; while the DDH relatedness values between PE 4-5 T and Blastomonas natatoria LMG 17322 T and Blastomonas ursincola DSM 9006 T were 46.0±3.2 % and 46.2±4.4 %, respectively, much lower than the suggested threshold value (70 %) for bacterial species delineation. These results indicate that strains PE 4-5 T and N5-10 m-1 represent the same novel species of the genus Blastomonas.
In-situ absorption spectra of PE 4-5 T and N5-10 m-1 whole cells were recorded at room temperature with a SpectraMax M5 from 280 nm to 920 nm. Carotenoid peaks at 434 nm, 458 nm, 490 nm, and a reaction centre light-harvesting complex I (LHI) peak at 866 nm, which indicated the existence of bacteriochlorophyll a, were all detected for the two strains (Fig. S2) . The peak shapes of the two strains were very similar to the description of Erythromonas ursincola (Yurkov et al., 1997) , which was later reclassified as Blastomonas ursincola (Hiraishi et al., 2000) .
Whole-cell fatty acid methyl esters of strains PE4-5 T , N5-10 m-1, Blastomonas natatoria LMG 17322 T and Blastomonas ursincola DSM 9006 T were extracted and prepared through the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.0). Cells were harvested from tryptone soy agar after 48 h incubation at 25 u C. The major fatty acids identified were C 16 : 1 , C 17 : 1 and C 18 : 1 unsaturated fatty acids: C 17 : 1 v6c (55.3 %), C 17 : 1 v8c (13.0 %) and C 18 : 1 v7c (10.4 %) for PE 4-5 T ; C 18 : 1 v7c (54.7 %) and C 16 : 1 v7c (18.0 %) for N5-10 m-1. A comparison of cellular fatty acids is shown in Table 2 . The total amount of C 16 : 1 , C 17 : 1 and C 18 : 1 unsaturated fatty acids was 78.1-83.5 % of the four strains. Polar lipids were extracted using the method described by Minnikin et al. (1984) and identified by two-dimensional TLC sprayed with specific reagents (Collins & Jones, 1980) . The polyamine analysis was conducted using the method described by Madhubala (1998) . The polar lipid profiles of strains PE 4-5 T and N5-10 m-1 were composed of diphosphatidylglycerol, phosphatidylcholine (not detected in N5-10 m-1), phosphatidyldimethylethanolamine, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylglycerol, sphingoglycolipid and an unknown phospholipid. This pattern was mostly consistent with the two reference strains (Fig. 2) . The main polyamine was spermidine, which is in accordance with the other two type strains in the genus Blastomonas (Yabuuchi et al., 2002) .
The genomic DNA G+C content of the isolate was estimated from the midpoint value of the thermal denaturation profile, as described by Mandel et al. (1970) , using DNA from Escherichia coli K-12 as a standard. Respiratory quinones were extracted and identified using the method described by Komagata & Suzuki (1987) . The DNA G+C content of the isolates was 66.0 mol%, which is similar to members of the genus Blastomonas. Ubiquinone Q10 was detected as the predominant isoprenoid quinone, which is consistent with Blastomonas natatoria LMG 17322 T and Blastomonas ursincola DSM 9006 T .
Based on the data presented, we suggest that the isolates represent a novel species of the genus Blastomonas, for which the name Blastomonas aquatica sp. nov. is proposed; the type strain is PE 4-5 T .
Description of Blastomonas aquatica sp. nov.
Blastomonas aquatica (a.qua9ti.ca. L. fem. adj. aquatica aquatic).
Cells are Gram-negative-staining, ovoid or rod-shaped with a single flagellum in the cell pole, 0.4 to 0.8 mm by 1 to 5 mm in size, and reproduce by asymmetrical division (budding). Colonies on R2A agar are yellow (dark orange to brown for N5-10 m-1), 0.5-2 mm in diameter, and circular, convex and opaque after 3 days of incubation at 25 u C. Growth occurs at 5-30 u C, with an optimum at 25 u C, the NaCl concentration range for growth is 0-5 % (w/ v) with an optimum at 1 % and the pH range for growth is pH 6.0-10.0 with an optimum at pH 8.0. Carotenoid peaks are at 434 nm, 458 nm and 490 nm in whole-cell absorption spectra, and bacteriochlorophyll a is produced, with the pigment protein complex peak detected at 866 nm. The predominant fatty acids are C 16 : 1 , C 17 : 1 and C 18 : 1 unsaturated fatty acids. The respiratory quinone type is ubiquinone Q10. The polar lipids are diphosphatidylglycerol, phosphatidylcholine (not detected in N5-10 m-1), phosphatidyldimethylethanolamine, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylglycerol, sphingoglycolipid and an unknown phospholipid. The main polyamine is spermidine. In API 20NE tests, nitrate and nitrite reduction, indole production, acid production from glucose, urease and oxidase activities, hydrolysis of arginine and gelatin are negative, while hydrolysis of aesculin (negative in N5-10 m-1) is positive. D-Glucose (not utilized by N5-10 m-1), L-arabinose (not utilized by N5-10 m-1) and adipic acid are utilized as sole carbon sources, but mannose, mannitol, N-acetyl-bglucosamine, maltose, gluconate, capric acid, malic acid, trisodium citrate and phenylacetic acid are not. In API ZYM tests, esterase (C4), esterase lipase, leucine arylamidase, valine arylamidase (negative in N5-10 m-1), acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are positive, while alkaline phosphatase, lipase (C14), cystine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, Nacetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are negative. In antibiotics resistance tests, cells are sensitive to rifampicin, ampicillin, clavulanic acid, tetracycline, gentamicin, ceftazidime, ciprofloxacin, penicillin, amikacin, piperacillin, novobiocin, amoxicillin, azithromycin, Monascus purpureus, vancomycin, sulfamethoxazole LMG 17322 T (d) after two-dimensional TLC and detection with molybdatophosphoric acid. DPG, diphosphatidylglycerol; L, unknown polar lipid; PC, phosphatidylcholine; PDE, phosphatidyldimethylethanolamine; PE, phosphatidylethanolamine; PME, phosphatidylmonomethylethanolamine; PG, phosphatidylglycerol; PL, unknown phospholipid; SGL, sphingoglycolipid; Pigm, pigment.
